W E HAVE demonstrated' experimentally in dogs that the origin of the U wave is from the papillary muscles of the ventricles and probably from structures embryologically and functionally connected, such as the upper part of the interventricular septum, the interpapillary fibers, and the sphincter of the atrioventricular valves. The U wave represents repolarization of all these structures. Delay in repolarization might be caused by the circumstances under which the papillary muscles work: protracted contrac- tion, traction along a longitudinal line, concentric compression, and probably prolonged contraction during the protodiastolic period of Wiggers. In a recent monograph we have examined all the physiopathologic arguments supporting this theory.'
In a review of 11,000 cases, we were able to prove clinically that every alteration of the U wave and of the T-U segment coincides with cardiovascular pathology and with definite involvement of the papillary muscles. These experimental and clinical investigations '-" mined the following characteristics of this syndrome: (1) the electrocardiographic signs; (2) the pathogenesis; (3) the different types, depending on variations in site, severity, evolution, and presence of other electrocardiographic abnormalities; and (4) its incidence in various cardiovascular diseases.
ELECTROCARDIOGRAPHIC SIGNS
The electrocardiographic signs of the papillary muscle syndrome consist of all the possible alterations of the U wave and of T-U segment. In figure 1 we made a schematic diagram of these alterations and also attempted to construct geometrically the corresponding vector loops. Negativity of the U wave and morphologic deformities of the T-U segment are the most significant changes and are most frequently referred to in our clinical descriptions.
PATHOGENESIS
Our clinical investigations supported our experimental findings and showed that U and T-U changes might be present in every cardiovascular 
SEVERITY
The severity of the condition was also correlated with the type of U and T-U abnormality. We therefore differentiate a "minor" papillary muscle syndrome with minor alterations, such as very high or very low, positive longed T-U time, and a "major" papillary muscle syndrome with more significant changes, such as negativity or diphasism of the U wave and morphologic changes of the T-U segment.
EVOLUTION
The alterations of the U wave and of the T-U segment may evolve in 2 ways in relation to the clinical course. They may regress with the regression or the disappearance of the precipitating causes. They may progress if the causes persist or develop further and lead to other electrocardiographic abnormalities.
ASSOCIATION WITH OTHER ELECTROCARDIO-GRAPHIC ABNORMALITIES We also differentiate between a "pure" papillary muscle syndrome, where the U and T-U changes are the only electrocardiographic abnormalities, and a "combined" papillary muscle syndrome, where the U and T-U changes are associated with other electrocardiographic alterations. As the pure syndrome is theoretically and practically the more significant, we shall emphasize it in our cases. Table 2 gives the incidence of the papillary muscle syndrome and its different types in the most common heart diseases.
INCIDENCE
In many cases of posterior myocardial infarction, the changes of the U wave are peculiar, in that they appear negative only in lead III and aVF and not in the chest leads. It seems to us that such localization is not to be considered as an expression of strain of the right papillary muscles, but rather as a sign of a lesion of the posterior left papillary muscle, with a U spatial vector direct superiorly, anteriorly, and to the left. However, this hypothesis is not yet proved. The electrocardiographic characteristics of these 25 cases have been already described extensively ,9 and in table 3 we sum up their essential data. Figure  6 shows an electrocardiographi( tracing in which the only abnormality is the inversion of U wave.
Age. The pure papillary muscle syndrome is characteristic of adults, not of the youngest or old age.
Sex. The incidence was greater in men. However, no substantial difference, from an electrocardiographic and clinical point of view, was found.
Enlargement of Heart and Aorta. As can be seen in table 3, we did not consistently find modification of the size of the heart and the aorta on fluoroscopye.
Pathogenesis. In our 25 cases of pure left papillary muscle syndrome, we have recognized strain of the left ventricle of extracardiac origin in 9 (ases of hypertensive heart disease and in 3 cases of aortic heart disease; strain of the left ventricle of intracardiac origin in 9 cases of coronary insufficiency; and conditions of simultaneous extracardiac and intracardiac origin, in 4 cases of hypertensive heart disease with coronary insufficiency.
Therefore, we ought always to consider isolated alterations of the U wave and of the T-U segment as a sign of myocardial involvement. Consequently, the finding of a pure left papillary muscle syndrome allows us to make the diagnosis of heart disease. 
